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High sodium intake is associated with increased blood pressure and increased future risk of stroke and heart attack, 1 which has led to global initiatives in current prevention guidelines to reduce dietary sodium levels. 2 How early the effects of high sodium intake are seen on the cardiovascular system has been less well studied. In this issue of the European Journal of Preventive Cardiology, Strauss et al. provide novel insights into underlying salt regulation and sensitivity via marinobufagenin (MBG) adrenal release and demonstrate that this relates to cardiac geometry and function in young adulthood. 3 Their study included a total of 711 young, healthy adults from South Africa, including black, white, male and female adults with greater than 5 g of sodium (Na þ ) intake daily. Previous studies in this area were performed in animals or older human cohorts with disease progression, and thus the authors should be acknowledged for enhancing our understanding of the potential early pathophysiological implications of increased MBG excretion in a young adult population. Their main findings were that increased MBG excretion relates to Na þ intake and to sub-clinical changes in left ventricular geometry and function. These changes included a higher left ventricular mass index, which remained significant after adjustment for salt intake, and 24-hour excretion. These effects were more pronounced among women, in whom sensitivity to MBG was higher despite the lower salt consumption. These findings provide further evidence that subclinical cardiac target organ damage can start to emerge during young adulthood, in response to various early life, 4 environmental and pathogenic factors. 5 An interesting feature of the current article is the importance of a dietary factor, high salt intake, in driving these changes and the implication of MBG in this process.
In the current study, there was not a detailed exploration of underlying mechanisms, and future studies to understand what may be inducing the increase in cardiac mass will be of interest. The increased left ventricular mass reported in those with increased MBG excretion is unlikely to be due to blood pressure elevation, as the average 24-hour blood pressure reading in this study was within the normal range. The echocardiographic findings also did not show a hypertensive pattern of left ventricular remodelling, with clinically normal values of relative wall thickness across the four quartiles of MBG excretion. In spite of this, the highest left ventricular mass was found in the fourth quartile of MBG, in which increased MBG was associated with a significantly higher 24-hour urinary profile, including volume, Naþ, Kþ and creatinine excretion. Importantly, renal function was preserved, suggesting that a specific renal problem with salt loading is unlikely to be the primary issue for these young adults. High salt intake causes disruption of microvessels, and microvascular dysfunction is seen in early target organ damage associated with hypertension and other cardiovascular diseases. 6 Thus, evaluation of microvascular changes and the impact on cardiac perfusion and fibrosis in these young adults may be of interest. The wider impact of these cardiac geometric changes at a young age also needs consideration. Although the authors reported no baseline differences in left ventricular function, it is now known that early changes in cardiac mass and geometry can be linked with reductions in functional myocardial reserve. Therefore, assessing how the heart responds to physiological stress using echocardiography may reveal subclinical changes in the stress response. 7 Furthermore, novel cardiac imaging now offers the opportunity for detailed myocardial tissue characterization 8 to define whether the increased cardiac size relates to myocardial cell hypertrophy or other factors such as fibrosis.
In conclusion, a major strength of the study is that it provides clinical evidence of how high sodium intake links with MBG excretion and cardiovascular health. Of particular note is the young age at which these cardiac changes have been identified. This suggests that subclinical target organ damage may accumulate during early adulthood in a way that may alter trajectories of disease development in response to subsequent declines in other organ systems such as renal function, vascular responses, emergence of hypertension or other cardiovascular risks. There are a limited number of cardiovascular prevention randomised trials in younger populations that have been demonstrated to provide long-term benefit. 9 In view of the strong relationship between dietary salt intake and the risk of developing hypertension and future cardiovascular disease in older populations, recent examples of salt reduction and dietary trials 10,11 may need to be adapted for young adult populations. Findings from such studies will then be able to define optimal strategies to maintain cardiovascular health and prevent future disease.
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